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The title compound, Ci 8 H 2 2N 2 OsS, is largely planar, with an 
r.m.s. deviation of 0.0546 (1) A of atoms from the mean plane 
through all non-H atoms except for the methyl groups. The 
benzene and pyrimidinedione rings are inclined to one 
another at a dihedral angle of 1.41 (7)°. In the crystal, weak 
C— H- ■ O interactions connect the molecules into chains 
propagating along the fo-axis direction. 

Related literature 

For the synthesis of the title compound, see: Asiri et al. (2004). 
For a related structure, see: Asiri et al. (2009). 



Experimental 

Crystal data 

C 18 H 22 N 2 0 5 S 
M, = 378.44 
Monoclinic, P2Jc 
a = 7.9711 (1) A 
b = 17.4106 (3) A 
c = 13.5265 (2) A 
/3 = 99.237 (2)° 

Data collection 

Agilent SuperNova (Dual, Cu at 
zero, Atlas, CCD) diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 
T mi „ = 0.875, r m , v = 1.000 



Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.121 

S = 1.05 

3777 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1852.89 (5) A 3 
Z = 4 

Cu Ka radiation 
Li = 1.83 mm -1 
T = 296 K 

0.29 x 0.10 x 0.09 mm 



14850 measured reflections 
3777 independent reflections 
3083 reflections with / > 2a(I) 
R iM = 0.027 



240 parameters 

H-atom parameters constrained 
A/w = 0.25 e A~ 3 
Ap^ = -0.20 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C13-H13C-02' 


0.96 


2.58 


3.455 (2) 


152 



Symmetry code: (i) — x, y + \, — z + \- 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: WinGX (Farrugia, 2012) and X-SEED (Barbour, 2001). 

The authors would like to thank the Deanship of Scientific 
Research at King Abdulaziz University for the support of this 
research via the Research Group Track (grant No. 3-102/428). 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SJ5286). 
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1,3-Diethyl-2-sulfanylidene-5-(2,4,5-trimethoxybenzylidene)-1,3-diazinane-4,6- 
dione 

Abdullah M. Asiri, Muhammad Nadeem Arshad, Muhammad Zia-ur-Rehman and Tariq R. 
Sobahi 

Comment 

The title compound is related to the arylidene 5-[3-(2,5-dimethoxyphenyl)prop- 2-enylidene]-l,3-diethyl-2-thioxohexa- 
hydropyrimidine-4,6-dione (II) already reported by our group (Asiri et ah, 2009). The molecule is largely planar with a 
dihedral angle between the benzene and pyrimidine dione rings of 1.41 (7)°. The r. m. s. deviation of atoms from the best 
fit plane through the non-hydrogen atoms C1/N1/C2/C3/C4/N2/S1/O1/O2/C5/C6/C7/C8/C9/C10/C11/C12/ 
C14/03/04/05) is 0.0546 (1) A. Atoms SI and 01 are displaced from this plane by -0.1187 (1) A and 0.1131 (2) A 
respectively. Non-classical C13-H130-02 hydrogen bonds connect the molecule into chains along the b axis (Table. 1, 
Fig. 2). 

Experimental 

l,3-Diethyl-2-thiobarbituric acid (0.005 mol) and 2,4,5-trimethoxybenzaldehyde (0.005 mol) were heated in ethanol (15 
ml) for 3 h; several drops of diethylamine were added. The progress of reaction was monitored by TLC. The mixture was 
cooled and the resulting solid was recrystallized from methanol (Asiri et ah 2004) by slow evaporation at room 
temperature. 

Refinement 

All the H-atoms bound to C were positioned with idealized geometry with C — H = 0.93 A for aromatic, C — H = 0.97 A 
for methylene & C — H = 0.96 A for methyl groups. H-atoms were refined as riding with £/ iso (H) = kU eq (C), where k = 1.5 
for methyl H-atoms & k = 1 .2 for other H-atoms . 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material 
for publication: ffznGX (Farrugia, 2012) m&X-SEED (Barbour, 2001). 
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Figure 1 

The structure of (I) with 50% probability ellipsoids. 
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Figure 2 

Unit cell diagram showing C — H-0 hydrogen bonds, drawn as dashed lines. 

1 ,3-Diethyl-2-sulfanylidene-5-(2,4,5-trimethoxybenzylidene)-1 ,3-diazinane- 4,6-dione 



Crystal data 

Ci 8 H 22 N 2 0 5 S 
M r = 378.44 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 7.9711 (1) A 
i. = 17.4106 (3) A 
c= 13.5265 (2) A 
P = 99.237 (2)° 
V= 1852.89 (5) A 3 
Z = 4 



F(000) = 800 

D x = 1.357 Mgm- 3 

Cu & radiation, A = 1.54184 A 

Cell parameters from 6212 reflections 

(9 = 3.3-75.4° 

ju= 1.83 mnT 1 

T=296K 

Needle like, red 

0.29 x 0.10 x 0.09 mm 
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Data collection 

Agilent SuperNova (Dual, Cu at zero, Atlas, 
CCD) 

diffractometer 
Radiation source: SuperNova (Cu) X-ray 

Source 
Mirror monochromator 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2a(F 2 )] = 0.041 

wR(F 1 ) = 0.121 

S = 1.05 

3777 reflections 

240 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



7^ = 0.875,7^=1.000 
14850 measured reflections 
3777 independent reflections 
3083 reflections with I > 2a(I) 
R mt = 0.027 

#max = 75.6°, dmin = 4.2° 

h = -9-+7 
k= -21 -+21 
/ = -16— 16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F a 2 ) + (0.0597P) 2 + 0.385P] 

where P = (F 2 + 2F 2 )/3 
(A/c7) max = 0.001 
A/w = 0.25 e A~ 3 
Ap mm = -0.20 e A~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *IT1 

^iso ' ^eq 


SI 


-0.22340 (6) 


0.56530 (3) 


0.08605 (3) 


0.05970 (16) 


01 


0.0851 (2) 


0.69234 (8) 


0.38430(11) 


0.0875 (5) 


02 


0.10560(19) 


0.42242 (7) 


0.36247 (9) 


0.0651 (4) 


03 


0.40703 (17) 


0.63202 (7) 


0.63548 (9) 


0.0591 (3) 


04 


0.58803 (17) 


0.38883 (7) 


0.78593 (9) 


0.0595 (3) 


05 


0.42004 (19) 


0.31584 (7) 


0.63615 (9) 


0.0646 (4) 


Nl 


-0.05338 (18) 


0.62856 (8) 


0.25049 (10) 


0.0472 (3) 


N2 


-0.05463 (17) 


0.49412 (7) 


0.24558 (10) 


0.0435 (3) 


CI 


-0.1055 (2) 


0.56302 (9) 


0.19924(12) 


0.0431 (4) 


C2 


0.0503 (2) 


0.63052 (10) 


0.34507 (13) 


0.0527 (4) 


C3 


0.1117(2) 


0.55692 (9) 


0.38958 (11) 


0.0415 (3) 


C4 


0.0594 (2) 


0.48671 (9) 


0.33594 (11) 


0.0428 (3) 


C5 


0.2186(2) 


0.56421 (8) 


0.47980 (11) 


0.0411 (3) 


H5 


0.2339 


0.6157 


0.4973 


0.049* 


C6 


0.31256 (19) 


0.51620 (9) 


0.55427 (11) 


0.0388 (3) 


C7 


0.4108 (2) 


0.55426 (9) 


0.63690(11) 


0.0420 (3) 
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C8 


0.5034 (2) 


A CHOI / 1 A\ 

0.51281 (10) 


A "71 A O £L / 1 1 \ 

0.71486 (11) 


A f\AC£ / A\ 

0.0456 (4) 




TJ Q 

Ho 


0.5662 


0.538 / 


U. /686 


A AC C * 

0.055* 




C9 


0.5032 (2) 


a /mro / 1 a\ 

0.43358 (10) 


A T1 1TA /l 1 \ 

0.71329 (11) 


a r\ a a n s a \ 

0.0449 (4) 




CIO 


A A 1 A 1 

0.4101 (2) 


A tA/n^ /A\ 

0.39422 (9) 


A /'TAAO /I 1 \ 

0.63098 (11) 


A A A C A / A\ 

0.0454 (4) 




Cll 


U.31 /3 (z) 


A A *5 A A "3 /C\\ 

U. 43493 (9) 


0.55483 (11) 


0.0421 (3) 




T T 1 1 

Hll 


0.2552 


0.4083 


0.5015 


A A C A sk 

0.050* 




G12 


A 1 A 1 /I /"") \ 

-0.1014 (3) 


A HA/IT1 /1A\ 

0.70471 (10) 


0.20484 (14) 


A A/" 1 C SC\ 

0.0615 (5) 




H12A 


-0.1120 


0.7414 


0.2574 


A A "7 A sk 

0.074* 




Hi ZD 


A T1 1 1 

— U.Zl 1 1 


A TAA-7 
U. /UU / 


A 1 /TO 1 


A AT/I * 




C13 


A AO T ^ /T\ 

0.0275 (3) 


A T> T T A / 1 1 \ 

0.73339 (11) 


A 1 A A '"lO / 1 T\ 

0.14422 (17) 


A AT f A / /~\ 

0.0764 (6) 




TT1 T » 

H13A 


A AT 1 C 

0.0335 


A /"AOT 

0.6987 


A AOA1 

0.0897 


A 1 If sk 

0.115* 




H13b 


A 1 1 

0. 136 / 


0. /364 


A 1 OCA 

0.185^ 


A 1 1 Csk 

0.1 15* 




Til TP 

H13C 


-0.0052 


A no ~i A 

0.7834 


A 1 1 

0.1182 


A 1 1 

0.115* 




G14 


A 1 1 z'/" /1\ 

-0.1166 (2) 


A /1^1AO / 1 A\ 

0.42 1 08 (10) 


A 1 A O C / 1 1 \ 

0.19685 (13) 


A f\C ~) H S A\ 

0.0537 (4) 




H14A 


All A A 

-0.2290 


0.4291 


0.1586 


0.064* 




T r i ^ rj 

H14ts 


—0.1263 


U.3830 


A O /I OA 

U.2480 


A (\C A * 

U.U64* 




C15 


A A A 1 A /I \ 

-0.0014 (3) 


AOA1A/I /I Tl 

0.39104 (12) 


A 11071 /I f\ 

0.12873 (15) 


0.0670 (5) 




TT1 f J 

H15A 


A 1 1 1 1 

0.1113 


A 1 O f 1 

0.3852 


0.1656 


A 1 A 1 sk 

0.101* 




H15B 


A A AAA 

0.0009 


0.4265 


0.0746 


0.101* 






A A A O C 

— U.U4z5 


0.3422 


A 1 AO "5 

U.l(Jz3 


A 1 A 1 * 




C16 


A CA/1£ ZO \ 

0.5046 (3) 


0.67409 (11) 


A 71 JA1 /I f\ 

0.71491 (15) 


0.0659 (5) 




TT1 /■ i 

H16A 


0.6227 


0.6615 


0.7185 


A AAA sk 

0.099* 




H16B 


0.4682 


0.6610 


0.7771 


A AAA sk 

0.099* 




T r 1 r f 

H16C 


A /I O OT 

U.4se / 


U. /zol 


A TAIT 

0. /02 / 


A AAA* 
U.U99* 




1 n 

L17 


0.6693 (3) 


A /I O CAT / 1 1\ 

0.42503 (13) 


0.87605 (14) 


0.0652 (5) 




H17A 


0.5884 


0.4565 


A AA1 O 

0.9028 


A A AO sk 

0.098* 




ni /d 


U. / Dlj 




W.oOlO 


A AOS* 




H17C 


0.7126 


0.3865 


0.9241 


0.098* 




C18 


0.3502 (4) 


0.27476 (12) 


0.54961 (16) 


0.0889 (8) 




H18A 


0.3996 


0.2927 


0.4936 


0.133* 




H18B 


0.2294 


0.2826 


0.5364 


0.133* 




H18C 


0.3739 


0.2210 


0.5598 


0.133* 




Atomic displacement parameters (A 2 ) 




U n U 22 


U 33 




U 13 


U 23 


SI 


0.0627 (3) 0.0666 (3) 


0.0436 (2) 


0.0013 (2) 


-0.01048 (19) 


0.00529(18) 


01 


0.1387 (15) 0.0401 (7) 


0.0671 (9) 


0.0214(8) 


-0.0336 (9) 


-0.0107 (6) 


02 


0.0932 (10) 0.0372 (6) 


0.0533 (7) 


-0.0014(6) 


-0.0234 (7) 


0.0007 (5) 


03 


0.0709(8) 0.0411 (6) 


0.0572 (7) 


-0.0051 (6) 


-0.0145 (6) 


-0.0083 (5) 


04 


0.0676 (8) 0.0606 (7) 


0.0434 (6) 


0.0106 (6) 


-0.0122 (5) 


0.0023 (5) 


05 


0.0981 (10) 0.0408 (6) 


0.0467 (7) 


0.0036 (6) 


-0.0128 (6) 


0.0039 (5) 


Nl 


0.0545 (8) 0.0427 (7) 


0.0412 (7) 


0.0128 (6) 


-0.0015 (6) 


-0.0003 (5) 


N2 


0.0476 (7) 0.0419 (7) 


0.0382 (6) 


-0.0027 (6) 


-0.0019 (5) 


-0.0003 (5) 


CI 


0.0397 (8) 0.0492 (9) 


0.0399 (8) 


0.0026 (6) 


0.0047 (6) 


0.0014 (6) 


C2 


0.0670(11) 0.0424(9) 


0.0441 (8) 


0.0112(8) 


-0.0048 (8) 


-0.0045 (7) 


C3 


0.0467 (8) 0.0389 (8) 


0.0374 (7) 


0.0037 (6) 


0.0023 (6) 


-0.0004 (6) 


C4 


0.0481 (9) 0.0403 (8) 


0.0377 (7) 


-0.0016 (6) 


-0.0005 (6) 


0.0020 (6) 


C5 


0.0459 (8) 0.0370 (7) 


0.0394 (8) 


0.0006 (6) 


0.0037 (6) 


-0.0036 (6) 


C6 


0.0391 (7) 0.0413 (8) 


0.0352 (7) 


-0.0016(6) 


0.0033 (6) 


-0.0020 (6) 
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C / 


A (\a i o /'OA 
U.U41Z (5) 


A A/1 OA /OA 

U.U4ZU (O j 


A A/1 1 "7 /OA 
U.U41 / (oj 


A A AT A /£A 

— U.UUjU (Oj 


A AA1 1 /£A 

(oj 


A AA/1 1 iH\ 
— U.UU41 (Oj 


Co 


A A /I 1 O /OA 

0.041 / (o) 


A ACOA /A A 
0.0520 (9j 


AA/1A1 /OA 
U.04U1 (5) 


A AAO/C /OA 

-0.0026 (/) 


A A AO "7 //CA 

— 0.00Z / (6) 


A AAT3 t H\ 

—0.00/3 (6) 


C9 


A A /I OO /OA 

0.04Z / (oj 


A ACO /: /AA 
0.0536 (9j 


A A'} HI /OA 

0.0363 (oj 


A AA'} A /"7A 
0.0034 (/) 


A AAAO //;A 

—0.0002 (6) 


A AAOl / C\ 

0.0023 (6j 


LIU 


A nrig /A A 

u.Uj jo (yj 


A A/1 1 1 /OA 
U.U413 (8) 


a nion /oa 


A AAAA /OA 


A AAAA /OA 

v.vvuy ( / j 


A AA 1 1 /£A 

U.UU13 (oj 


CI 1 


A A/1 CC /OA 
U.U40D (9j 


A A/1 1 O /'OA 

U.U41Z (oj 


a r\i a i /oa 
U.U34J (/) 


A AA'IA /£A 
— U.UU3U (Oj 


A AAA1 /£A 


A AAAO /£A 

— V.VvW (oj 


Clz 


A AOO A / 1 O A 

0.0 /oO (1 3) 


A A/1 C C /AA 

0.U455 (9j 


A AC A O / 1 AA 

0.054s (10) 


A AO O O /AA 

0.0Z3o (9) 


A A(17/ /AA 

— 0.U0 lb (9) 


A AA 1 A /OA 

—0.00 10 (oj 


C13 


A 1 AOO /1 OA 
0.102 1 (1 /) 


A A/1 ^ A /1 AA 

0.0430 (10) 


A mC5 /1 A\ 

0.0/83 (14) 


A AA'} C /I 1 A 

0.0035 (11) 


A AA1 C /1 OA 
— U.0U15 (IZj 


A A1 OA /AA 

0.01Z0 (9j 


C14 


0.0613 (11) 


0.0513 (9) 


0.0444 (9) 


-0.0132 (8) 


-0.0039 (8) 


0.0005 (7) 


C15 


0.0834 (15) 


0.0549(11) 


0.0608 (11) 


-0.0030(10) 


0.0053 (10) 


-0.0092 (9) 


C16 


0.0708 (12) 


0.0523 (11) 


0.0663 (12) 


-0.0143 (9) 


-0.0142(10) 


-0.0139(9) 


C17 


0.0611 (11) 


0.0810(14) 


0.0456(10) 


0.0059 (10) 


-0.0158 (8) 


-0.0016 (9) 


C18 


0.157 (2) 


0.0432 (10) 


0.0560 (11) 


0.0000 (13) 


-0.0162(13) 


-0.0037 (9) 



Geometric parameters 


(1°) 






SI— CI 


1.6634 (16) 


C9— C10 


1.412(2) 


01— C2 


1.212(2) 


C10— Cll 


1.366 (2) 


02— C4 


1.2145 (19) 


Cll— HI 1 


0.9300 


03— C7 


1.3542 (19) 


C12— C13 


1.499 (3) 


03— C16 


1.424 (2) 


C12— H12A 


0.9700 


04— C9 


1.3478 (19) 


C12— H12B 


0.9700 


04 — C17 


1.431 (2) 


C13 — H13A 


0.9600 


05— C10 


1.368 (2) 


C13— H13B 


0.9600 


05— C18 


1.408 (2) 


C13— H13C 


0.9600 


Nl— CI 


1.365 (2) 


C14— C15 


1.496 (3) 


Nl— C2 


1.407 (2) 


C14— H14A 


0.9700 


Nl— C12 


1.487 (2) 


C14— H14B 


0.9700 


N2— CI 


1.384 (2) 


C15— H15A 


0.9600 


N2— C4 


1.407 (2) 


C15— H15B 


0.9600 


N2— C14 


1.480 (2) 


C15— H15C 


0.9600 


C2— C3 


1.466(2) 


C16— H16A 


0.9600 


C3— C5 


1.377 (2) 


C16— H16B 


0.9600 


C3— C4 


1.448 (2) 


C16— H16C 


0.9600 


C5— C6 


1.426 (2) 


C17— H17A 


0.9600 


C5— H5 


0.9300 


C17— H17B 


0.9600 


C6— Cll 


1.415 (2) 


C17— H17C 


0.9600 


C6— C7 


1.421 (2) 


CI 8— H18A 


0.9600 


C7— C8 


1.389 (2) 


C18— H18B 


0.9600 


C8— C9 


1.380 (2) 


CI 8— H18C 


0.9600 


C8— H8 


0.9300 






C7— 03— C16 


119.70(14) 


Nl— C12— C13 


111.77 (If 


C9— 04— C17 


118.14(15) 


Nl— C12— H12A 


109.3 


C10— 05— CI 8 


116.88 (14) 


C13— C12— H12A 


109.3 


CI— Nl— C2 


124.63 (13) 


Nl— C12— H12B 


109.3 


CI— Nl— C12 


119.84(14) 


C13— C12— H12B 


109.3 


C2— Nl— C12 


115.49(14) 


H12A— CI 2— H12B 


107.9 


CI— N2— C4 


125.06 (13) 


C12— C13— H13A 


109.5 


CI— N2— C14 


119.37(13) 


C12— C13— H13B 


109.5 


C4— N2— C14 


115.52(13) 


H13A— CI 3— H13B 


109.5 
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Nl — LI — N2 


1 1 H O A 

116.84 


( ~\ A\ 

(14) 


1 1 /"MO TT1 TP 

Clz — C13 — H13C 


1 An c 

109.5 


Nl — CI — SI 


121.91 


(12) 


T T 1 ") A f ' 1 O T T 1 ") /" ^ 

H13A — C13 — H13C 


109.5 


N2 — CI — SI 


121.25 


(12) 


TTi tti ^ "y tii ori 

H13B — C13 — H13C 


1 AA C 

109.5 


(Jl — Cz — N 1 


118.63 


(15) 


N2 — C14 — C15 


112.36 (15) 


Ol — C2 — C3 


in r\-> 

123.93 


(16) 


N z — C 1 4 — H 1 4 A 


1 ah 1 

109.1 


N 1 — C2 — C3 


111. 44 


C 1 A \ 

(14) 


C15 — C14 — H14A 


109.1 


C5 — C3 — C4 


127.53 


(14) 


\ti /" < i J TT1 /I I~"> 

N2 — C 1 4 — H 1 4B 


1 AA 1 

109.1 


C5 — C3 — C2 


113.68 


(14) 


CI 5 — C14 — H14B 


109.1 


L4 — C3 — Cz 


1 1 O "TO 

118.78 


( 1 A \ 

(14) 


TT1 A A 1 yl TT1 /I O 

H14A — L14 — H14B 


107.9 


02 — C4 — N2 


117.66 


( 1 A \ 

(14) 


f ^ 1 A l~\ 1 C TTI f J 

C14 — C15 — HI 5 A 


109.5 


02 — C4 — C3 


125.48 


(15) 


/—• i a ni f tti rn 

C14 — C15 — H15B 


1 AA C 

109.5 


N2 — C4 — C3 


116.85 


/i i\ 

(13) 


TTI f * t~\ 1 f TT1 f T~\ 

HI 5 A — C15 — H15B 


109.5 


C3 — C5 — Co 


1 TO HH 

138.77 


( t A\ 

(14) 


C14 — L15 — H15C 


1 AA C 

109.5 


C3 — C5 — H5 


110.6 




TTI f J /- ■> 1 r - TTI fp 

HI 5 A — C15 — H15C 


1 AA C 

109.5 


C6 — C5 — H5 


110.6 




tti r r> f ' 1 C ni C /" < 

H15B — C15 — H15C 


109.5 


Cll — C6 — C7 


116.80 


(14) 


03 — C16 — H16A 


109.5 


pi 1 y"i /" /~ic 

Cll — Co — C5 


126.91 


(14) 


U3 — do — HloB 


1 AA C 

109.5 


C7 — Co — C5 


1 1 / Art 

116.29 


f ~\ a \ 

(14) 


tti y * /"i -1 /" TT1 /"Tl 

H16A — Cl6 — H16B 


1 AA C 

109.5 


03 — C7 — C8 


122.56 


/ 1 A \ 

(14) 


03 — C16 — H16C 


109.5 


03 — C7 — Co 


116.54 


(14) 


TTI /; A C ' \ C TT1 ^r 1 


1 AA C 

109.5 


r~"o t~*H 

Co — C7 — Co 


1 1 a aa 

120.90 


(15) 


TT1 /_ D y^ 1 /_ TT1 


1 An c 

109.5 


C9 — C8 — C7 


120.58 


(14) 


/ \ a /- < 1 -7 TT1H A 

04 — C17 — H17A 


1 AA C 

109.5 


r~\ i\ r~A o TTO 

C9 — C8 — H8 


119.7 




04 — C17 — H17B 


109.5 


C7 — C8 — H8 


linn 

119.7 




TTI 1 A pn tti nn 

HI/A — L17 — H17B 


1 AA C 

109.5 


04 — C9 — C8 


124.58 


(15) 


/~\a pn tti ir" 

U4 — C 1 7 — H 1 7 L 


109.5 


04 — C9 — CIO 


115.65 


(15) 


Tin A /"< IT T T 1 If* 

H17A — C17 — H17C 


109.5 


C8 — C9 — CIO 


119.77 


(14) 


T T 1 TTI /~ 1 ^ T T 1 "7 

H 1 7B — C 1 7 — H 1 7C 


109.5 


Cll— CIO— 05 


125.18 


(15) 


05— CI 8— HI 8 A 


109.5 


Cll— CIO— C9 


119.67 


(15) 


05— CI 8— HI 8B 


109.5 


05— CIO— C9 


115.14 


(14) 


H18A— CI 8— H18B 


109.5 


CIO— Cll— C6 


122.25 


(14) 


05— CI 8— HI 8C 


109.5 


CIO— Cll— Hll 


118.9 




H18A— CI 8— H18C 


109.5 


C6— Cll— Hll 


118.9 




H18B— CI 8— H18C 


109.5 



C2— Nl— CI— N2 
C12— Nl— CI— N2 
C2— Nl— CI— SI 
C12— Nl— CI— SI 
C4— N2— CI— Nl 
C14— N2— CI— Nl 
C4— N2— CI— SI 
C14— N2— CI— SI 
CI— Nl— C2— 01 
C12— Nl— C2— 01 
CI— Nl— C2— C3 
C12— Nl— C2— C3 
01— C2— C3— C5 
Nl— C2— C3— C5 
01— C2— C3— C4 



1.4 (2) 
179.25 (15) 
-178.14(14) 
-0.3 (2) 
-6.7 (2) 
175.91 (14) 
172.90(12) 
-4.5 (2) 
-178.32 (19) 
3.8(3) 

2.5 (3) 
-175.38 (16) 
-2.0 (3) 
177.12 (15) 
179.2 (2) 



C3— C5— C6— C7 
CI 6— 03— C7— C8 
CI 6— 03— C7— C6 
Cll— C6— C7— 03 
C5— C6— C7— 03 
Cll— C6— C7— C8 
C5— C6— C7— C8 
03— C7— C8— C9 
C6— C7— C8— C9 
CI 7— 04— C9— C8 
CI 7— 04— C9— CIO 
C7— C8— C9— 04 
C7— C8— C9— CIO 
CI 8— 05— CIO— Cll 
CI 8— 05— CIO— C9 



178.82 (18) 
1.8(3) 

-178.93 (16) 
179.37(14) 
-1.0(2) 
-1.3 (2) 
178.27 (14) 

179.83 (15) 
0.6 (2) 

7.1 (3) 
-173.28 (16) 
-179.43 (15) 
1.0(2) 
10.0 (3) 
-171.0(2) 
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N 1 — Cz — L3 — C4 


-1.7 (3) 


(J4 — C9 — L 1 0 — C 1 1 




no £1 A /1 CA 

178.64 (15) 


CI — JNZ — L4 — (Jz 


—172.69 (16) 


Co — C9 — C 1 0 — C 1 1 




-1.7 (2) 


C 1 4 — N 2 — L4 — (Jz 


4.8 (2) 


04 — C9 — C 1 0 — 05 




-0.4 (2) 


L 1 — Nz — C4 — C3 


7.3 (2) 


C 8 — C 9 — C 1 0 — O 5 




179.17 (15) 


C 1 4 — N z — C4 — Ci 


—175.1a (14) 


05 — C 1 0 — C 1 1 — C6 




179.94 (16) 


C5 — C3 — C4 — 02 


-1.4 (3) 


C9 — C 1 0 — C 1 1 — C6 




1.0(2) 


n r"* Pzi r>9 
y^z. — y^j — — vjz 


1 77 9? (\ RA 
1 / / .ZZ ^ 1 of 


P7 r 1 ^ ni no 




n ^ oa 


C5— C3— C4— N2 


178.57 (15) 


C5— C6— Cll— CIO 




-178.98 (16) 


C2— C3— C4— N2 


-2.8 (2) 


CI— Nl— C12— C13 




-89.7 (2) 


C4— C3— C5— C6 


-1.4 (3) 


C2— Nl— C12— C13 




88.3 (2) 


C2— C3— C5— C6 


179.87 (18) 


CI— N2— C14— C15 




90.12(19) 


C3— C5— C6— Cll 


-1.6(3) 


C4— N2— CI 4— CI 5 




-87.55 (18) 


Hydrogen-bond geometry (A, °) 


D—n-A 


D — H 


R-A 


D-A 


D—n-A 


C13— H13C-02 i 


0.96 


2.58 


3.455 (2) 


152 



Symmetry code: (i) -x,y+M2, -z+1/2. 
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